Sub-microliter DNA sequencing for capillary array electrophoresis.
DNA sequencing from sub-microliter samples was demonstrated for capillary array electrophoresis by optimizing the analysis of 500 nl reaction aliquots of full-volume reactions and by preparing 500 nl reactions within fused-silica capillaries. Sub-microliter aliquots were removed from the pooled reaction products of 10 microl dye-primer cycle-sequencing reactions and analyzed without modifying either the reagent concentrations or instrument workflow. The impact of precipitation methods, resuspension buffers, and injection times on electrokinetic injection efficiency for 500 nl aliquots were determined by peak heights, signal-to-noise ratios, and changes in base-called readlengths. For 500 nl aliquots diluted to 5 microl in 60% formamide-1 mM EDTA and directly injected, a five-fold increase in signal-to-noise ratios was obtained by increasing injection times from 10 to 80 s without a corresponding increase in peak widths or reduction in readlengths. For 500 nl aliquots precipitated in alcohol, 80 +/- 5% template recovery and a two-fold decrease in conductivity was obtained, resulting in a two-fold increase in peak heights and 50 to 100 bases increase in readlengths. In a comparison of aliquot volumes and precipitation methods, equivalent readlengths were obtained for 500 nl, 4 microl, and 8 microl aliquots by simply adjusting the electrokinetic injection conditions. To ascertain the robustness of this methodology for genomic sequencing, 96 Arabidopsis thaliana subclones were sequenced, with a yield of 38 624 bases obtained from 500 nl aliquots versus 30 764 bases from standard scale reactions. To demonstrate 500 nl sample preparation, reactions were performed in fused-silica capillary reaction chambers using air-based thermal cycling. A readlength of 690 bases was obtained for the polymerase chain reaction product of an Arabidopsis subclone without modifying the reagent concentrations, post-reaction processing or electrokinetic injection workflow. These results demonstrated the fundamental feasibility of small-volume DNA sequencing for high-throughput capillary electrophoresis.